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Abstracts / Osteoarthritis and Cartilage 21 (2013) S63–S312 S179reconstructions, quantitative meniscus measures (extrusion, %tib-cov,
medial-lateral width) were determined. Correlations between quanti-
tative measures were assessed using Pearson (r) and between semi-
quantitative and quantitative measures using Spearman coefﬁcients (r).
Results: There was a signiﬁcant correlation (p<0.001) between MOAKS
extrusion scores and quantitative extrusion measures in the image 6mm
behind the center (r ¼0.56 in no-JSN; r¼0.53 in JSN knees). MOAKS
extrusion scores were signiﬁcantly associated with %tib-cov (r¼-0.26,
p¼0.045 in no-JSN; r¼-0.29, p¼0.026 in JSN knees). The correlation
between quantitative extrusion measures with %tib-cov was r¼-0.55 in
no-JSN and r¼-0.51 in JSN knees (both p<0.001). After transforming
quantitative measures into non-continuous MOAKS grades, coefﬁcients
with %tib-cov (r¼-0.48, p¼0.0002 in no-JSN; r¼-0.26, p¼0.048 in JSN
knees) were similar to MOAKS extrusion scores. However, mean
meniscus width showed a greater association with %-tib cov (r¼0.73 in
no-JSN;,r¼0.58 in JSN knees; both p<0.001) than extrusion 6mm
posterior to the center, ormean extrusion of the entiremeniscus (r¼-0.44
in no-JSN; r¼-0.49 in JSN knees, both p<0.001). A multiple regression
model including meniscus width and extrusion explained 68% (r2) of the
variability in %tib-cov in no-JSN, and 67% in JSN knees.
Conclusions: The correlation between MOAKS and quantitative extru-
sion measures supports the concurrent validity of quantitative
measurement. Although extrusion was moderately correlated with %
tib-cov, a large portion of its variability was explained by meniscus
width. Since %-tib-cov may represent a more direct measure of
mechanical protection of knee cartilage, the results encourage use of “%
tib-cov” in addition to extrusion and meniscus lesion scores in
explaining incidence and progression of knee OA.343
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The mean dGEMRIC indices* for each KL grade at baseline, 6 months, and 1 year follow-up
and 6 months assessments. cMF ¼ central medial femur; MT ¼ medial tibial plateau; pM
Time Point Predictors cMF MT
N Mean SD Min Max N
Baseline*** 147 581.1 122.2 263 978 147
KL Grade
Grade 0** 87 617.8 123.7 338 978 87
Grade 1 4 582 133.3 458 769 4
Grade 2 30 562.5 83.9 390 721 30
Grade 3 26 479.7 92.6 263 622 26
OA
Case 56 524 96.7 263 721 56
Control** 91 616.2 123.5 338 978 91
6 months*** 144 606 114.4 342 893 144
KL Grade
Grade 0* 87 643.1 107.2 402 893 87
Grade 1 4 612.5 127.9 434 717 4
Grade 2 29 571.5 97.9 402 772 29
Grade 3 24 512 93.1 342 738 24
OA
Case 53 544.6 99.5 342 772 53
Control** 91 641.8 107.5 402 893 91
1 year 148 599.1 126.2 318 905 148
KL Grade
Grade 0** 88 640.9 117.9 355 905 88
Grade 3 4 561 55.9 483 605 4
Grade 2 30 577.5 103.1 318 769 30
Grade 3 26 487.9 112.8 343 787 26
OA
Case 56 535.9 115.9 318 787 56
Control** 92 637.5 116.8 355 905 92Purpose: To evaluate the relationship between cartilage compositional
status (proteoglycan concentration in the extracellular matrix) assessed
by delayed gadolinium-enhanced MRI of medial tibiofemoral cartilage
(dGEMRIC) and different grades of the Kellgren-Lawrence (KL) classi-
ﬁcation of knee osteoarthritis (OA) in a sample of middle-aged women,
over a 1-year period using 3.0T MRI.
Methods: A total of 148 women (1 knee per subject) aged  40 years
were included in this observational study of knee osteoarthritis (mean
age 56.8  8.7; mean body mass index (BMI) 29.3  7.5; 56 (37.9%)
knees had baseline radiographic OA). Conventional weight-bearing
antero-posterior knee radiographs were obtained to establish the
baseline status of knee OA (medial compartment) using the KL grading
scale. 3.0T MRI of the knee was performed at baseline (BL), 6 months
(6M), and 1 year (1Y) follow-up. A three-dimensional inversion-
recovery prepared spoiled gradient recalled echo sequence 90 minutes
after intravenous injection of gadolinium (Gd-DTPA2-) was acquired in
the sagittal plane for dGEMRIC assessment of the medial tibiofemoral
compartment. Assessment of dGEMRIC was performed in the central
medial femur (cMF), the medial tibial pleateau (MT) and the posterior
medial femur (pMF) regions. Analysis of covariance was used to
examine if BL, 6M, and 1Y dGEMRIC indices in the same regions differed
in regard to BL KL grade, considering knees with KL grade 0 as the
reference group. Further, analysis of covariance was applied to evaluate
if dGEMRIC indices at the same time points differed in OA knees (KL
grade  2) compared to knees without OA (KL grade  1). A second
model including adjustments for age, BMI, varus malalignment, and the
presence of baseline meniscal tears was further applied in analyses
performed.
Results: At BL, 88 (59.5%) knees had KL grade 0, 4 (2.7%) had KL grade
1, 30 (20.3%) had KL grade 2, and 26 (17.5%) had KL grade 3. The mean
dGEMRIC indices for each region and each KL grade at BL, 6M, and 1Y
are displayed in Table 1. In the ﬁrst model (without adjustments),
knees with BL KL grade 3 showed signiﬁcantly decreased dGEMRIC
indices (lower proteoglycan concentration) from BL to 1Y at both cMF
and MT regions compared with knees with BL KL grade 0 (Table 2). OA
knees demonstrated signiﬁcantly decrease dGEMRIC indices at both
cMF and MT regions from BL to 1Y compared with knees without OA
(Table 2). Also, at pMF, OA knees had signiﬁcantly lower dGEMRIC
indices compared to knees without OA at 6M follow-up. However, in
the second (adjusted) model, no signiﬁcant relationships were found
between the KL grade and dGEMRIC indices (Table 2).. * Values in milliseconds. Reference group. *** Missing dGEMRIC values for baseline
F ¼ posterior medial femur: SD ¼ standard deviation
pMF
Mean SD Min Max N Mean SD Min Max
563.1 102.3 300 818 347 606.5 130 309 954
593.2 993 339 818 87 624.9 126.1 382 954
563.8 96.3 467 659 4 681 132.1 582 870
542.3 77.8 428 714 30 603.1 125.2 359 921
486.1 95.9 300 686 26 537.2 129.1 309 906
516.2 90.4 300 714 56 572.5 130.2 309 921
591.9 98.8 339 818 91 627.3 126.2 382 954
614.5 114.1 376 935 344 626.9 121.9 288 947
650 109.3 411 935 87 643.8 103.7 454 895
627 3 846 517 723 4 781.3 130.7 604 919
578.6 85.1 433 730 29 599.8 118.9 391 818
526.9 110.3 376 854 24 572.8 153.9 288 947
555.2 99.8 376 854 53 587.6 135.2 288 947
649 108.1 411 935 91 649.9 107.9 454 919
611.6 107.3 351 1032 348 629.1 118.1 367 969
635.7 102.1 399 1032 88 642.1 107.3 392 926
636.3 128.9 490 775 4 704.3 88.9 627 830
611.6 91.7 450 797 30 621.6 127.9 393 864
526.5 100.3 351 777 26 582.1 134.8 367 969
572.1 104.1 351 797 56 603 3 131.5 367 969
635.7 102.5 399 1032 92 644.8 106.9 392 926
Table 2
Differences in dGEMRIC indices* at each subregion and each time point. * Values in milliseconds. ** Statistically signiﬁcant deﬁned as p <0,05. *** Trend. cMF ¼ central medial
femur; MT ¼ medial tibial plateau; pMF ¼ posterior medial femur; SE - standard error. BL ¼ baseline; 6M ¼ 6 months follow-up; IY¼ 1 year follow-up.
Region Model (1) Model (2)
b(SE) P** b(SE) P**
cMF (BL) OA vs. no-OA -92.99 (19.35) <.0001 2.61 (25.42) 1.00
(6M) OA vs. no-OA -97.48(17.83) <.0001 -9 38 (23.46) 0.99
(lY) OA vs no-OA -101.53(19.74) <.0001 -4 26 (25.83) 1.00
MT (BL) OA vs, no-OA -76.58 (16.27) <.0001 -12.75(24 62) 0.99
(6M) OA vs. no-OA -94.04 (18.00) <.0001 -31.37(5,70) 0.82
(1Y)OA vs no-OA -63,60 (17.47) 0.001 1.30 (25.96) 1.00
pMF (BL) OA vs no-OA -54.50 (21.63) 0.12 19.71(31.51) 0.98
(6M) OA vs. no-OA -64.96(20,17) 0.02 2.85 (30.55) 1.00
(1Y) OA vs. no-OA -41.52(19.79) 0.29 37.56(30.46) 0.81
cMF BL KL Grade 1 vs. 0 -36.60 (57.14) 1.00 -5.93 (52.01) 1.00
2 vs. 0 -56.13(23.65) 0.43 21.13 (27.79) 0.99
3 vs. 0 -138.91 (24.96) <.0001 -34.93 (31.59) 0.99
6M KL Grade 1 vs. 0 -30.29 02.70) 1.00 -5.32 (43.79) 1.00
2 vs. 0 -70.43(21.95) 0.07*** 4.05 (25.16) 1.00
1 vs. 0 -131.47 (23.40) <0001 -30.24 (29.15) 0.99
1Y KL Grade 1 vs. 0 -79.97(57.56) 0.96 -43.00 (52.93) 0.99
2 vs. 0 -63 43 (23.93) 0.26 20.44 (28.10) 0.99
3 vs. 0 -153.08 (25.26) <0001 -54.30 (31 92) 0.86
MT BL KL Grade 1 vs. 0 -30.35(48.47) 1.00 -12.67 (47.83) 1.00
2 vs. 0 -51 76(20.06) 0.30 -2.46(26.57) 1.00
3 vs. 0 -108.02 (21.18) <0001 -42.86 (30.37) 0.95
6M KL Grade 1 vs. 0 -22.57(53.35) 1.00 0.52(51.29) 1.00
2 vs. 0 -70.97 (22.26) 007*** -15.21 (27.92) 1.00
3 vs. 0 -122.70 (23.78) <0001 -67.75 (32.07) 0.61
IV KL Grade 1 vs. 0 0.60 (51.32) 1.00 19.12(51.94) 1.00
2 vs. 0 -24.08 (21.22) 0.99 26.93 (27.97) 0.99
3 vs. 0 -109.15 (22-41) 0.001 -(4.14 (31.83) 0.96
pMF BL KL Grade 1 vs. 0 56.43 (64.61) 0.99 86.04 (61.07) 0.95
2 vs. 0 -21.44(26.73) 0.99 52.10(33.63) 0.92
3 vs. 0 -87.38 (23.22) 0.09*** -4.76(33.40) 1.00
6M KL Grade 1 vs. 0 137.04 (59 44) 0.47 163.93 (56.15) 0.11
2vs. 0 45.36(24.73) 0.79 20.18 (32.11) 1.00
3 vs. 0 -74.29 (26.32) 0.18 8.78(37.03) 1.00
1Y KL Grade 1 vs. 0 62.15 (59.56) 0.99 97.79 (57.29) 0.66
2 vs. 0 -20.47(24.63) 0.99 60.70(32.37) 0.77
3 vs. 0 -59.99(26.00) 0.47 26.26(37.10) 0.99
Abstracts / Osteoarthritis and Cartilage 21 (2013) S63–S312S180Conclusion: In this sample of middle-aged women, the cartilage matrix
composition status as assessed by dGEMRIC had signiﬁcant relation-
ships with OA knees and knees with KL grade 3. However, after
adjustments for factors known to be associated with cartilage degen-
eration, no signiﬁcant relationships were demonstrated.344
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Purpose: A magnetic resonance imaging (MRI) deﬁnition of (OA) was
proposed in 2011 by Hunter et al.. In order to ﬁnd out if this MRI deﬁ-
nition detects OA in an earlier stage than the Kellgren and Lawrence
criteria (K&L) on radiography, the deﬁnition needs further testing
especially in persons with early signs of knee OA. The goal of the present
study is therefore to determine the relationship between the MRI
deﬁnitions of patellofemoral OA (PF OA) and tibiofemoral OA (TF OA)
compared with the K&L score for knee OA. Furthermore, we test the
association between the MRI deﬁnitions and knee pain at baseline,
persistent knee pain after two years of follow-up and new knee pain
after two years of follow-up.
Methods: 891 females of an open population-based cohort (45-60 years
at baseline) had radiography and MRI of their knees at baseline. All
radiographs were scored with the K&L criteria. All MRIs were assessed
with a comprehensive semiquantitative scoring system. To diagnose
knee OA we used the MRI deﬁnition proposed by Hunter et al.. Atbaseline and after 2 years all women ﬁlled in knee speciﬁc question-
naires. Pain at baseline was deﬁned as current knee pain and pain in the
past year. Pain at follow-up was deﬁned as current knee pain, pain in
the past year, persistent knee pain and new knee pain. Percentage
agreement between the MRI deﬁnitions and the K&L criteria were
calculated, as well as sensitivity and speciﬁcity with K&L2 as reference
standard. With multivariate GEE analysis the associations between the
MRI deﬁnition and the different knee pain deﬁnitions were assessed, as
well as the association between the K&L criteria and the different knee
pain deﬁnitions. All associations were adjusted for age and body mass
index (BMI).
Results: Mean age of the women was 55.0 years; mean BMI of the
populationwas 27.0kg/m2. Twice as many knee OA cases were deﬁned
with the MRI deﬁnition of TF OA (9.1%) than with the radiological
deﬁnition (K&L2: 4.4%). Almost 8% of the knees were classiﬁed as
MRI based PF OA, and 13.7% of the knees met MRI criteria for PF and/or
TF OA. One-hundred-ﬁfteen knees were classiﬁed with MRI TF OA,
while these knees only showed K&L<2 and there did not meet
radiographical OA criteria . Thirty-three knees were classiﬁed with
K&L2 and not diagnosed with MRI TF OA. The agreement between
the MRI deﬁnitions and K&L2 was highest for MRI TF OA (91.5%);
sensitivity (55.8%) and speciﬁcity (93.1%) were moderate to good
(Table 1). Associations between knee pain at baseline and MRI TF OA
(OR ranged from 3.21-4.98), TF and/or PF OA (OR ranged from 2.59-
4.17), and K&L2 (OR ranged from 4.22-6.03) were statistically
signiﬁcant (p<0.001). The association between PF OA and knee pain at
baseline was only statistically signiﬁcant for current knee pain. The
predictive association between persistent knee pain and the deﬁni-
tions of knee OA were all signiﬁcant (OR ranged from 3.14-5.30,
p<0.001), except for the cut-off K&L1 at two years follow-up.
